High-level expression of human asparagine synthetase and production of monoclonal antibodies for enzyme purification.
In order to obtain large quantities of extremely pure human asparagine synthetase for detailed kinetic and structural studies, its gene was cloned into a 2mu plasmid (pBS24.1GAS) suitable for replication in a Saccharomyces cerevisiae cir0 strain (AB116). In this construct, the transcription of the asparagine synthetase gene is regulated by the alcohol dehydrogenase II/glyceraldehyde-3-phosphate dehydrogenase promoter, which is subject to glucose repression. The expression of the enzyme was allowed to take place in yeast minimal medium containing D-galactose as the only sugar nutrient. Eleven monoclonal antibodies to recombinant human asparagine synthetase were produced and one of them was selected to make immunoaffinity resins. After single-step immunoaffinity chromatography, more than 1.2 mg of homogeneous enzyme was obtained from the total cell extract from a 100-ml yeast culture. The yield of pure enzyme was over 100-fold higher than that of a previously reported yeast expression system. SDS-PAGE analysis showed the enzyme to be extremely pure and isoelectric focusing gel electrophoresis showed that the enzyme has an isoelectric point of 7.5. Immunoaffinity-purified recombinant human asparagine synthetase demonstrated both glutamine-dependent and ammonia-dependent asparagine synthetase activities, as well as glutaminase activity.